Abstract
imaging. The staining was conducted by placing the sectioned embedded starch granules into a collected every 2 minutes. Total carbohydrate was determined on every third fraction using the 142 phenol-sulfuric assay following the method described by Ovando-Martínez, Bello-Pérez,
143
Whitney, Osorio-Díaz, and Simsek (2011) . 
Gel permeation chromatography

145
Gel permeation chromatography (GPC) was used to fractionate the amylopectin and 146 amylose of the native and OSA starches. Native and esterified starch (40 mg) was dissolved in 147 sodium hydroxide (4 mL, 2M) and heated at 80 ºC with constant stirring for 2 h. The dissolved 148 starches were filtered through 1.5 μm nylon syringe filters prior to loading onto the GPC column
149
(1.6x100 cm, Pharmacia Inc., Piscataway, NJ). The GPC column was packed with Sephadex CL-
150
2B gel (Sigma-Aldrich, St Louis, MO) and the mobile phase was 10mM NaOH with a flow rate 
223
To corroborate the OSA distribution on starch granules, images were also taken of native and
224
OSA starches stained with OsO 4 using backscattering electron microscopy (BSE) (Figure 2 ).
225
The osmium solution (OsO 4 ) oxidizes the double bonds of OSA resulting in the deposition of 
DEAE-Sephadex chromatograms
234
The distribution of the OSA esterification at the molecular level of the starch was studied sample using GPC. The amylopectin and amylose fractions were identified with the phenol-260 sulfuric assay (Figure 4a&b ) and the blue value assay (Figure 4c&d) . In the chromatograms,
261
the first peak represents the amylopectin, while the second peak is the amylose fraction. Jane, found in the periphery of the starch granule were hydrolyzed. This can be supported by the 14 results observed with the CLSM and backscattered images (Figure 1 and 2 
Conclusion
380
The study of the structural properties of OSA starches was conducted. 
